Regulation of plasma fibronectin biosynthesis by glucocorticoids in chick hepatocyte cultures.
Plasma fibronectin is an acute-phase reactant synthesized by hepatocytes. Glucocorticoids are one of the major factors implicated in controlling the hepatic acute-phase response. To study the regulatory effects of glucocorticoids on plasma fibronectin biosynthesis, a model chick hepatocyte culture system under serum- and hormone-free conditions was used. In the presence of either dexamethasone or corticosterone, secreted plasma fibronectin increased maximally to 2.8-fold above basal levels. The stimulatory effect of the hormones was maintained only in their continuous presence, since plasma fibronectin production dropped to near basal levels within 16 h of glucocorticoid withdrawal. Pulse-chase studies indicated that pretreatment of cells with dexamethasone stimulated the level of secreted plasma fibronectin but had no effect on its rate of secretion. The increase in plasma fibronectin production by dexamethasone was abolished in a dose-dependent manner by the addition of progestin, an antagonist of dexamethasone known to compete specifically for the liver glucocorticoid receptor. Actinomycin D and alpha-amanitin, which are inhibitors of transcription, also blocked the early dexamethasone effect on plasma fibronectin synthesis. Slot blot hybridization of total RNA samples from dexamethasone-treated cultures revealed a 6-fold stimulatory rise in fibronectin mRNA during the first 6 h of treatment, which later declined and was no longer evident at 48 and 72 h. However, fibronectin mRNA levels were elevated to about the same extent in control and dexamethasone-treated cells at the later time points. During the same time period (0 to 72 h), plasma fibronectin protein levels rose and remained elevated. Evaluation of pulse-chase experiments following pretreatment with hormone for 48 h demonstrated that equal amounts of plasma fibronectin were translated by dexamethasone-treated and control cells, but only 42% of labeled plasma fibronectin was secreted by control cells compared with 93% for dexamethasone-treated cells. These findings suggest that the early phase of glucocorticoid regulation of plasma fibronectin biosynthesis occurs at the transcriptional level and is mediated through the specific action of the glucocorticoid receptor. A later phase of glucocorticoid-stimulated plasma fibronectin biosynthesis results from modulation of post-translational processing events leading to secretion of an increased amount of newly translated plasma fibronectin polypeptides.